Sociocognitive predictors of the intention of healthcare workers to receive the influenza vaccine in Belgian, Dutch and German hospital settings  by Lehmann, B.A. et al.
ww.sciencedirect.com
Journal of Hospital Infection 89 (2015) 202e209Available online at wJournal of Hospital Infection
journal homepage: www.elsevierheal th.com/journals/ jhinSociocognitive predictors of the intention of healthcare
workers to receive the influenza vaccine in Belgian,
Dutch and German hospital settings
B.A. Lehmann a,*, R.A.C. Ruiter a, D. van Damb, S. Wicker c, G. Kok a
aDepartment of Work and Social Psychology, Faculty of Psychology and Neuroscience, Maastricht University, Maastricht, The
Netherlands
bOrbis Medisch en Zorgconcern, Sittard, The Netherlands
cBetriebsa¨rztlicher Dienst, Klinikum der Johann Wolfgang Goethe-Universita¨t Frankfurt, Frankfurt, GermanyA R T I C L E I N F O
Article history:
Received 19 May 2014
Accepted 18 November 2014
Available online 16 December
2014
Keywords:
Healthcare personnel
Hospital
Influenza vaccination
Sociocognitive predictors* Corresponding author. Address: Departm
Psychology, Faculty of Psychology and Neuro
versity, PO Box 616, 6200 MD Maastricht, The N
38881401.
E-mail address: birthe.lehmann
(B.A. Lehmann).
http://dx.doi.org/10.1016/j.jhin.2014.11.009
0195-6701/ª 2014 The Authors. Published by
BY-NC-ND license (http://creativecommons.oS U M M A R Y
Background: Influenza vaccination of healthcare workers (HCWs) is recommended to
prevent the transmission of influenza to vulnerable patients. Nevertheless, vaccination
coverage rates of HCWs in European countries have been low.
Aim: To investigate the relative and combined strength of sociocognitive variables, from
past research, theory and a qualitative study, in explaining the motivation of HCWs to
receive the influenza vaccine.
Methods: An anonymous, online questionnaire was distributed among HCWs in hospital
settings in Belgium, Germany and the Netherlands between February and April 2013.
Findings: Attitude and past vaccination uptake explained a considerable amount of variance
in the intention of HCWs to receive the influenza vaccine. Moreover, low perceived social
norms, omission bias, low moral norms, being older, having no patient contact, and being
Belgian or Dutch (compared with German) increased the probability of having no intention to
receive the influenza vaccine compared with being undecided about vaccination. High
intention to receive the influenza vaccine was shown to be more likely than being undecided
about vaccination when HCWs had high perceived susceptibility of contracting influenza, low
naturalistic views, and lower motivation to receive the vaccine solely for self-protection.
Conclusion: Country-specific interventions and a focus on different sociocognitive vari-
ables depending on the intention/lack of intention of HCWs to receive the influenza
vaccine may be beneficial to promote vaccination uptake.
ª 2014 The Authors. Published by Elsevier Ltd on behalf of the Healthcare Infection So-
ciety. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/3.0/).Introductionent of Work and Social
science, Maastricht Uni-
etherlands. Tel.: þ31 43
@maastrichtuniversity.nl
Elsevier Ltd on behalf of the H
rg/licenses/by-nc-nd/3.0/).Influenza is a major public health problem causing severe
morbidity and mortality in high-risk groups.1,2 Previous
research has shown that vaccination of healthcare workers
(HCWs) reduces all-cause mortality in patients in long-term
care by up to 29%,1,3,4 and may have a similar or even higher
impact among patients in acute care settings.5e8 Healthealthcare Infection Society. This is an open access article under the CC
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Nevertheless, vaccination coverage rates of HCWs in European
countries have been low, ranging from 6.4% to 26.3%.11e13
Intervention programmes to increase influenza vaccination
rates in HCWs have been developed,14e16 but these programmes
show, at best, small effects on vaccination behaviour, and their
long-term success is unknown. Kok et al.17 suggested that a
systematic approach (i.e. intervention mapping) is needed for
the successful development and implementation of programmes
to promote influenza vaccination in HCWs, starting with a
detailed analysis of the problematic behaviour and identifying
sociocognitive variables that drive the recommended behaviour.
Recently, the authors conducted individual semi-structured
interviews with HCWs in Belgium, Germany and the
Netherlands (N ¼ 123) to obtain in-depth understanding of the
reasons for vaccination/non-vaccination against influenza, and
to gain input for the development of the survey instrument used
in this study. The results reflected most of the findings that have
been reported previously in review studies on drivers of influenza
vaccination.18e20 Acceptance of influenza vaccinationwas found
to be positively associated with self-protection motives; will-
ingness to protect patients, family members and/or colleagues;
positive perceived norms towards vaccination; perceived moral
obligations to receive the vaccine; and the capacity to receive
the vaccine conveniently. Low perceived susceptibility of con-
tracting influenza, low perceived severity of influenza, and lack
of belief in the relevance of influenza vaccination and the sup-
porting scientific evidence were identified as reasons for non-
vaccination. Being older and being a physician as opposed to a
nurse were associated with higher acceptance of influenza
vaccination, as was previous vaccine uptake.18e20
In addition to these variables, three additional beliefs were
identified that had a negative influence on vaccination: omis-
sion bias, naturalistic beliefs and prevention beliefs. Omission
bias is the preference of inaction, when action might cause
harm, and has previously been associated with parental de-
cisions not to vaccinate their children.21 Naturalistic beliefs are
based on the idea that it is better for one’s health to undergo
illness and generate antibodies than to prevent illness by
vaccination. Prevention beliefs entail different means of pre-
vention (e.g. regular hand disinfection, staying at home when
ill) that are considered to be effective, or more effective than
vaccination, for the prevention of influenza.22
The relative strength of these and other identified variables
in explaining the motivation of HCWs in hospital settings in
Belgium, Germany and the Netherlands to receive the influenza
vaccine is not clear. As such, the authors conducted a cross-
sectional survey to assess the relative and combined strength
of the previously identified sociocognitive variables and three
additional beliefs in explaining the intention of HCWs. More-
over, the qualitative study suggested between-country differ-
ences in the variables influencing HCWs’ vaccination intention.
This may suggest the need to develop country-specific in-
terventions in the future.Methods
Participants and procedure
A cross-sectional study was performed between February
and April 2013 in 20 hospitals in Belgium, Germany and theNetherlands. Hospitals were initially contacted by telephone,
and subsequently sent detailed information about participa-
tion in the study via email or letter, if requested. In Belgium, 24
hospitals in 19 cities were approached, resulting in participa-
tion of seven hospitals (29%). In Germany, 33 hospitals in 16
cities were contacted, resulting in participation of seven hos-
pitals (21.2%). In the Netherlands, 21 hospitals in 14 cities were
contacted, resulting in participation of six hospitals (28.6%).
Included hospitals provided a contact person (e.g. the occu-
pational physician) who agreed to distribute an email widely
within their hospital, either through contacts at ward level or
through hospital distribution lists, with information about the
study and a link to the online survey. Approximately three
weeks later, a second email was send to the contact person
with a request to forward the reminder to hospital employees
in case they had not participated. To ensure anonymity, par-
ticipants were not asked to provide the name of the hospital or
department in which they worked.
Online survey
The online survey consisted of 80 questions designed to
target variables identified from the literature and the quali-
tative study: sociocognitive variables and additional beliefs
about annual influenza vaccination, past behaviour and expe-
riences, and sociodemographics. Variables were measured on
seven-point Likert scales ranging from one (totally disagree) to
seven (totally agree), unless otherwise indicated. Items
measuring the same underlying theoretical construct were
averaged into one single construct when internal consistency
was sufficient [Cronbach’s a > 0.60 or Pearson correlation co-
efficient (r) > 0.50]. Table I provides an overview of the con-
structs and their internal consistency. In addition, past
vaccination behaviour was measured with two questions (‘In
past years, I got vaccinated against influenza when it was
offered to me. Always/never’; ‘Did you get vaccinated against
influenza this year (season 2012/2013)? Yes/no’). Past experi-
ence of having influenza was measured with two questions
(‘How often have you had influenza in the past? Never/more
than 10 times’; ‘Did you have influenza last winter? No/yes,
once/yes, more than once’). Demographic measures were
profession (physician/nursing staff/other HCW with patient
contact/non-HCW with no patient contact), sex, country
and age group (<20 years/20e29 years/30e39 years/40e49
years/50e59 years/60 years). Age categories were chosen to
ensure anonymity of participants.
Data analysis
Statistical Package for the Social Sciences Version 19.0 (IBM
Corp., Armonk, NY, USA) was used for data analysis. Informed
by a descriptive analysis of the sample (frequencies), univari-
ate associations between intention, sociocognitive variables
and additional beliefs were analysed using Pearson’s correla-
tion coefficients. Differences between HCWs from Belgium,
Germany and the Netherlands were tested with multi-variate
analysis of covariance (MANCOVA), while controlling for sig-
nificant differences between the three samples in terms of
demographic and influenza-related characteristics. Intention
was shown to have a U-shaped distribution and was classified
into three groups: no intention to receive the influenza vaccine
(0 ¼ 1.0), not made a clear decision about vaccination
Table I
Overview of constructs measured by the online survey
Variable Number of items Reliability Example questions
Intention 2 r ¼ 0.97 I intend to get vaccinated against influenza annually
Attitude 6 a ¼ 0.92 Getting vaccinated against influenza annually is: very goodevery bad;
comfortingefrightening
Subjective norm 4 a ¼ 0.70 Most of my colleagues get vaccinated against influenza annually
Perceived severity of
influenza
2 r ¼ 0.37 Influenza is a serious infection that can lead to complications
Perceived susceptibility
of contracting influenza
3 a ¼ 0.68 I am healthy, therefore I don‘t need to get vaccinated against
influenza annually
Capacity 1 n.a. I am confident that I could get vaccinated against influenza annually
(if I wanted to)
Autonomy 1 n.a. Getting vaccinated against influenza annually is completely up to me
Omission bias 1 n.a. I prefer to get influenza, instead of getting vaccinated against influenza
Prevention beliefs 3 a ¼ 0.62 By staying at home when I am ill, I can sufficiently protect patients
from getting influenza
Naturalistic beliefs 3 a ¼ 0.80 I think that it is better to undergo influenza than to get vaccinated
against influenza annually
Disbelief in scientific
evidence for effectiveness
of influenza vaccine
2 r ¼ 0.60 As far as I know, there is insufficient scientific evidence that influenza
vaccination is effective in preventing influenza
Disbelief in relevance of
influenza vaccine
3 a ¼ 0.80 I think that the relevance of annual influenza vaccination is
overestimated
Moral norm 2 r ¼ 0.69 If I was vaccinated against influenza annually, I would do it to protect
my environment
Responsibility 2 r ¼ 0.62 I think it is the responsibility of healthcare workers to get vaccinated
against influenza annually
Self-protection 1 n.a. If I was vaccinated against influenza annually, I would do it to
protect myself
Management 4 a ¼ 0.84 How satisfied are you with the management of this hospital?
Very satisfiedenot at all satisfied
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vaccine (2 ¼ 7.0). Therefore, multi-nominal logistic regression
was used to identify the effect of the independent variables on
the probability of: (1) having no intention of receiving the
influenza vaccine vs not having made a clear decision about
vaccination, and (2) having high intention of receiving the
influenza vaccine vs not having made a clear decision about
vaccination. Stepwise multi-nominal logistic regressions were
performed in order to examine the contribution of socio-
cognitive variables (Model 1), additional beliefs (Model 2), and
past behaviour and demographics (Model 3) in explaining
vaccination intention, and to demonstrate differences in
classification accuracy. The Nagelkerke index was chosen
above the Cox and Snell index, because it is an appropriate
adjustment, allowing for a maximum value of 1.00.23Results
Descriptive statistics
In total, 1022 individuals working in hospital settings
participated in this study: 298 in Belgium, 206 in Germany and
518 in the Netherlands (Table II). Of the participants, 227 were
male (22.2%) and 795 were female (77.9%). Most participants
were aged 40e59 years (58.5%). Respondents included 570
nurses (55.8%) and 152 physicians (14.9%); 142 participants(13.9%) were other HCWs with patient contact (e.g. para-
medics, physiotherapists, dieticians), and 158 (15.5%) partici-
pants were non-HCWs with no direct patient contact (e.g.
administrative workers, microbiologists, management). In to-
tal, 379 (37.1%) participants had been vaccinated in the influ-
enza season 2012/2013 and 195 (19.1%) participants had
experienced influenza-like illness (ILI) in influenza season
2012/2013.
Chi-squared analyses showed differences between re-
spondents from the three countries in terms of sex, age group,
occupation, vaccination status in influenza season 2012/2013,
and ILI in influenza season 2012/2013 (P < 0.05).
Differences between HCWs from different countries
Table III presents the means and standard deviations for
Belgian, German and Dutch HCWs for sociocognitive variables
and additional beliefs, and the results of the MANCOVA testing
differences between the three countries, controlling for
significant differences in sex, age group, occupation, vacci-
nation status in influenza season 2012/2013, and ILI in influ-
enza season 2012/2013 among the three samples. In
comparison with Dutch and German HCWs, Belgian HCWs had
significantly higher intention to receive the influenza vaccine,
were more satisfied with the hospital management, and felt
more responsibility to receive the influenza vaccine. Dutch
HCWs had significantly lower scores for attitude, perceived
Table II
Demographics and characteristics of healthcare workers (HCWs)
Netherlands
(N ¼ 518, 50.7%)
Belgium
(N ¼ 298, 29.2%)
Germany
(N ¼ 206, 20.1%)
Total (N ¼ 1022)
Sex
Male 84 (16.2) 66 (22.1) 77 (37.4) 227 (22.2)
Female 434 (83.8) 232 (77.9) 129 (62.6) 795 (77.8)
Age (years)
<20 1 (0.5) 1 (0.1)
20e29 83 (16) 47 (15.8) 25 (12.1) 155 (15.2)
30e39 101 (19.5) 69 (23.2) 51 (24.8) 221 (21.6)
40e49 146 (28.2) 76 (25.5) 74 (35.9) 296 (29)
50e59 158 (30.5) 95 (31.9) 48 (23.3) 301 (29.5)
60 28 (5.4) 11 (3.7) 5 (2.4) 44 (4.3)
Occupation
Physician 48 (9.3) 21 (7) 83 (40.3) 152 (14.9)
Nursing staff 277 (53.5) 206 (69.1) 87 (42.2) 570 (55.8)
Other HCW, patient contact 98 (18.9) 36 (12.1) 8 (3.9) 142 (13.9)
Non-HCW, no patient contact 95 (18.3) 35 (11.8) 28 (13.6) 158 (15.5)
Vaccinated in influenza season 2012/2013 146 (28.2) 158 (53) 75 (36.4) 379 (37.1)
ILI in influenza season 2012/2013 107 (20.7) 35 (11.7) 53 (25.7) 195 (19.1)
ILI, influenza-like illness.
Data are reported as N (%).
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norm, capacity, autonomy and vaccination frequency than
German and Belgian HCWs. Moreover, lack of belief in the
relevance of the influenza vaccine and omission bias were
significantly higher among Dutch HCWs compared with
German and Belgian HCWs. Perceived severity of influenza,
self-protection motives, lack of belief in the scientific evi-
dence for effectiveness of the influenza vaccine, andTable III
Differences between Dutch, Belgian and German healthcare workers (
Variable
Intention
Attitude
Subjective norm
Perceived severity of influenza
Perceived susceptibility of contracting influenza
Capacity
Autonomy
Management
Moral norm
Responsibility
Self-protection
Disbelief in scientific evidence for effectiveness of influenza vaccine
Disbelief in relevance of influenza vaccine
Prevention beliefs
Naturalistic beliefs
Omission bias
Vaccination frequency
Data are reported as mean (standard deviation).
*P < 0.05, two-tailed; ** P < 0.01, two-tailed.
The superscripts indicate which mean scores in a row differ significantly (P
Covariates included in this analysis were sex, age group, occupation, vaccin
influenza season 2012/2013.naturalistic beliefs differed significantly between the three
countries. Perceived severity of influenza was lowest among
Dutch HCWs and highest among German HCWs. Self-protection
motives and naturalistic beliefs were highest among Dutch
HCWs and lowest among German HCWs. Lack of belief in the
scientific evidence for effectiveness of the influenza vaccine
was lowest among Belgian HCWs and highest among Dutch
HCWs.HCWs)
Dutch HCWs
(N ¼ 518)
Belgian HCWs
(N ¼ 298)
German HCWs
(N ¼ 206)
F value
0.85 (0.71)2 1.27 (0.71)1,3 0.99 (0.78)2 6.776**
4.17 (0.04)2,3 4.65 (0.06)1 4.71 (0.06)1 32.207**
2.79 (1.00)2,3 3.66 (1.23)1 3.48 (1.08)1 46.875**
5.37 (1.05)2,3 5.68 (1.03)1,3 5.91 (0.89)1,2 23.442**
3.77 (1.64)2,3 4.86 (1.72)1 4.72 (1.69)1 28.053**
5.83 (1.89)3 6.22 (1.53)3 6.48 (1.29)1,2 8.616**
6.50 (1.10)2 6.57 (0.96) 6.67 (0.85)1 3.895*
4.53 (1.09)2 5.02 (1.15)1,3 4.38 (1.11)2 19.199**
4.35 (1.65)2,3 5.32 (1.59)1 5.35 (1.48)1 28.806**
4.27 (1.84)2 5.24 (1.89)1,3 4.43 (2.09)2 7.433**
3.57 (1.98)2,3 2.63 (1.71)1,3 2.29 (1.53)1,2 37.345**
4.25 (1.36)2,3 3.22 (1.53)1 3.50 (1.63)1 27.692**
4.74 (1.27)2,3 3.55 (1.47)1,3 4.02 (1.62)1,2 38.850**
3.84 (1.25) 4.05 (1.42) 3.94 (1.47) 1.157
4.09 (1.55)2,3 3.23 (1.55)1,3 3.07 (1.67)1,2 23.073**
3.67 (2.06)2,3 2.52 (1.80)1 2.92 (2.04)1 13.052**
3.20 (2.46)2 4.49 (2.59)1 3.72 (2.46) 3.139*
< 0.05).
ation status in influenza season 2012/2013, and influenza-like illness in
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receive the influenza vaccine
All sociocognitive variables and additional beliefs were
significantly correlated with intention to receive the influenza
vaccine. Strong positive univariate associations with intention
were found for the following variables: attitude, perceived
norm, perceived susceptibility of contracting influenza, moral
norm, responsibility as HCW and past vaccination frequency.
Strong negative associations with intention to receive the
influenza vaccine were found for the variables: lack of belief in
the relevance of the influenza vaccine, lack of belief in the
scientific evidence for effectiveness of the vaccine, natural-
istic views and omission bias. Multi-variate analysis was con-
ducted to further explore predictors of intention and lack of
intention to receive the influenza vaccine.
No intention to receive the influenza vaccine vs no clear
decision about vaccination
The results of the multi-nominal logistic regression are
shown in Table IV. Results of the final model are described.
HCWs were more likely to have no intention to receive the
influenza vaccine, compared with being undecided about
vaccination, when they reported a more negative attitude and
perceived norm towards influenza vaccination, omission bias,
lower moral norm to protect patients by receiving the influenza
vaccine, lower frequency of influenza vaccinations in the past,
and were older. Furthermore, other HCWs with patient contact
were significantly less likely to have no intention to receive the
influenza vaccine than non-HCWs with no patient contact.a
Finally, Dutch and Belgian HCWs were significantly more
likely to have no intention to receive the influenza vaccine than
German HCWs.
High intention to receive the influenza vaccine vs no clear
decision about vaccination
HCWs with a positive attitude towards influenza vaccina-
tion, high perceived susceptibility of contracting influenza, low
naturalistic views, self-protection motives and satisfaction
with the hospital management were significantly more likely to
have high intention to receive the influenza vaccine than to be
undecided about vaccination. Also, a higher frequency of
influenza vaccinations in the past increased the probability of
high intention to receive the influenza vaccine compared with
no clear decision about vaccination.
The multi-nominal logistic regression with the socio-
cognitive variables as predictors showed classification accuracy
of 75.1% (pseudo R2 ¼ 0.73). By adding the additional beliefs as
predictors and past behaviour and demographic variables, the
classification accuracy increased to 78.8% (pseudo R2 ¼ 0.82).
Likelihood ratio tests confirmed a significant contribution of
the additional predictors [Model 1 vs Model 2: likelihood ratio
c2(18) ¼ 87.568, P < 0.001; Model 2 vs Model 3: likelihood ratioa Without non-HCWs with no patient contact in the model, the lack
of belief in the relevance of influenza vaccination also made it more
likely for HCWs to have no intention to receive the influenza vaccine
compared with being undecided about vaccination. No other differ-
ences were detected when non-HCWs were excluded from the
analysis.c2(18) ¼ 166.529, P < 0.001; Model 1 vs Model 3: likelihood
ratio c2(36) ¼ 254.097, P < 0.001].bDiscussion
Differences were found between HCWs from neighbouring
countries. Belgian HCWs scored highest overall on socio-
cognitive variables and additional beliefs that have a positive
effect on intention to receive the influenza vaccine. They also
had the highest vaccine uptake rate (53%) and the highest
number of past vaccinations. In contrast, Dutch HCWs scored
highest overall on sociocognitive variables and additional be-
liefs that have a negative effect on intention to receive the
influenza vaccine, and had the lowest vaccination uptake rate
among the three countries (28.2%). German HCWs were more
similar to Belgian HCWs than Dutch HCWs with respect to
sociocognitive variables and additional beliefs. The vaccine
uptake rate of German HCWs was 36.4% and a large proportion
consisted of physicians; this professional group is known to be
more positively inclined towards influenza vaccination than
nursing staff.19,24
The results also suggest that different sociocognitive vari-
ables, additional beliefs, past experiences and demographics
influence whether a HCW has no intention of receiving the
influenza vaccine, is unsure about vaccination, or has high
intention of receiving the influenza vaccine. Attitude was the
strongest predictor and correlate of intention and, in turn,
correlated moderately to strongly with the additional beliefs
included in the analyses. The second strongest predictor of
intention was the past behaviour of participants (i.e. how often
they had been vaccinated in the past). Although past behav-
iours cannot be changed, this information is important because
past behaviours shape perceptions and affect intention to
perform behaviours. In previous studies, strong perceived and
moral norms were found to promote influenza vaccination.25,26
This study suggests that although the perception that col-
leagues are opposed to vaccination and have not been vacci-
nated, and not feeling morally responsible to receive the
vaccine to protect others, lower the motivation to receive the
influenza vaccine, the opposite does not lead to high intention
to receive the influenza vaccine. HCWs who reported that they
were less influenced by their peers, and based their intention
on moral responsibility and high perceived susceptibility of
contracting influenza were more likely to report high intention
to receive the influenza vaccine. Also, in line with van den Dool
et al.,25 high perceived susceptibility of contracting influenza
was found to be predictive of vaccination intention.
This study identified some factors that have not previously
been reported to be associated with vaccination intention (i.e.
omission bias, prefer not to get vaccinated if individual be-
lieves that vaccination could cause illness). Omission bias is
related to other well-documented reasons for non-b Additional analyses were conducted to test for interactions be-
tween each predictor variable and country. Next to a single significant
interaction between perceived severity of influenza and country for
the comparison of no intention to receive the influenza vaccine vs no
clear decision about vaccination (P  0.05), no further interactions
were detected. Therefore, country was only included as the main
effect, and thus controlled for possible effects of country when pre-
dicting the contributions of the other predictors.
Table IV
Multi-nominal logistic regression
Predictors r Model 1a Model 2b Model 3c
b S.E. Wald P b S.E. Wald P b S.E. Wald P
No intention to receive the influenza vaccine vs no clear decision about vaccination (N ¼ 731)
Attitude 0.53** 1.36 0.13 114.14 0.000 1.11 0.15 55.95 0.000 0.98 0.16 37.68 0.000
Subjective norm 0.30** 0.29 0.11 6.86 0.009 0.26 0.12 4.96 0.03 0.30 0.13 5.15 0.02
Perceived susceptibility of
contracting influenza
0.26** 0.03 0.07 0.133 0.72 0.09 0.08 1.20 0.27 0.10 0.09 1.25 0.26
Perceived severity of influenza 0.10** 0.03 0.09 0.09 0.76 0.15 0.10 2.23 0.14 0.07 0.11 0.44 0.51
Autonomy 0.17** 0.35 0.11 9.84 0.002 0.30 0.12 6.32 0.01 0.23 0.13 2.90 0.09
Capacity 0.06 0.07 0.05 2.10 0.15 0.08 0.05 2.12 0.15 0.06 0.06 1.15 0.28
Omission bias 0.40** 0.25 0.06 14.54 0.000 0.23 0.07 11.38 0.001
Naturalistic beliefs 0.31** 0.05 0.09 0.26 0.61 0.03 0.10 0.11 0.74
Disbelief in scientific evidence
for effectiveness of influenza
vaccine
0.25** 0.16 0.10 2.34 0.13 0.16 0.11 2.08 0.85
Disbelief in relevance of
influenza vaccine
0.31** 0.11 0.10 1.19 0.28 0.19 0.11 2.70 0.10
Prevention beliefs 0.13** 0.03 0.08 0.14 0.71 0.00 0.09 0.00 0.98
Moral norm 0.37** 0.27 0.07 14.49 0.000 0.27 0.08 12.65 0.000
Responsibility 0.37** 0.19 0.06 9.27 0.002 0.12 0.07 2.43 0.12
Self-protection 0.11** 0.07 0.06 1.42 0.23 0.01 0.06 0.04 0.84
Management 0.13** 0.19 0.09 4.13 0.04 0.15 0.10 2.23 0.14
Influenza last season 0.01 0.24 0.15 2.61 0.11
Vaccination frequency 0.45** 0.57 0.10 31.96 0.000
Age group 0.08* 0.20 0.10 4.46 0.04
Sex 0.08* 0.36 0.29 1.56 0.21
Physician 0.09* 0.22 0.46 0.22 0.64
Nursing staff 0.07* 0.34 0.30 1.81 0.18
Other HCWs, patient contact 0.08* 0.87 0.39 4.97 0.03
Non-HCWs, no patient contact . . . . .
The Netherlands 0.06 1.47 0.35 17.85 0.000
Belgium 0.14** 1.28 0.37 12.05 0.001
Germany . . . . .
High intention to receive the influenza vaccine vs no clear decision about vaccination (N ¼ 733)
Attitude 0.73** 1.86 0.18 101.67 0.000 1.63 0.21 61.09 0.000 1.38 0.25 30.78 0.000
Subjective norm 0.37** 0.19 0.12 2.59 0.11 0.11 0.13 0.78 0.38 0.18 0.15 1.45 0.23
Perceived susceptibility of
contracting influenza
0.63** 0.71 0.11 42.56 0.000 0.60 0.12 24.53 0.000 0.64 0.16 16.77 0.000
Perceived severity of influenza 0.27** 0.15 0.14 1.09 0.30 0.20 0.15 1.74 0.19 0.12 0.19 0.44 0.51
Autonomy 0.03 0.01 0.114 0.01 0.92 0.05 0.12 0.16 0.69 0.10 0.14 0.56 0.46
Capacity 0.31** 0.25 0.16 2.33 0.13 0.15 0.18 0.70 0.40 0.38 0.22 2.92 0.09
Omission bias 0.52** 0.16 0.11 2.22 0.14 0.11 0.14 0.57 0.45
Naturalistic beliefs 0.57** 0.39 0.13 8.95 0.003 0.37 0.16 5.16 0.02
Disbelief in scientific evidence
for effectiveness of
influenza vaccine
0.47** 0.14 0.12 1.24 0.27 0.17 0.15 1.30 0.26
Disbelief in relevance of
influenza vaccine
0.52** 0.15 0.13 1.30 0.25 0.18 0.15 1.36 0.24
Prevention beliefs 0.18** 0.03 0.11 0.08 0.78 0.08 0.13 0.40 0.53
Moral norm 0.36** 0.01 0.11 0.01 0.92 0.07 0.14 0.23 0.64
Responsibility 0.55** 0.28 0.12 5.45 0.02 0.10 0.16 0.40 0.53
Self-protection 0.36** 0.18 0.10 3.53 0.06 0.25 0.11 5.07 0.02
Management 0.09* 0.20 0.12 2.49 0.11 0.39 0.16 6.22 0.01
Influenza last season 0.07* 0.04 0.17 0.07 0.80
Vaccination frequency 0.70** 1.01 0.15 46.09 0.000
Age group 0.19** 0.08 0.15 0.27 0.60
Sex 0.07 0.27 0.37 0.53 0.47
Physician 0.08* 0.21 0.59 0.13 0.72
(continued on next page)
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Table IV (continued )
Predictors r Model 1a Model 2b Model 3c
b S.E. Wald P b S.E. Wald P b S.E. Wald P
Nursing staff 0.08* 0.22 0.46 0.22 0.64
Other HCWs, patient contact 0.03 0.35 0.55 0.39 0.53
Non-HCWs, no patient contact . . . . .
The Netherlands 0.21** 0.61 0.50 1.46 0.23
Belgium 0.18** 0.59 0.51 1.32 0.25
Germany . . . . .
Pseudo R2 0.73 0.77 0.82
Classification accuracy (%) 75.1 77.1 78.8
HCW, healthcare worker.
*P < 0.05, two-tailed; **P < 0.01, two-tailed.
a Model 1 refers to multi-nominal logistic regression with only the sociocognitive variables as predictors.
b Model 2 refers to multi-nominal logistic regression with the sociocognitive variables and additional beliefs as predictors.
c Model 3 refers to multi-nominal logistic regression with the sociocognitive variables, additional beliefs, and demographics and past behaviour as
predictors.
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and fear that the vaccine could cause influenza.18 Naturalistic
beliefs were common among HCWs in the authors’ earlier
qualitative study, and were identified as promoting factors for
vaccination intention.
Across the three samples, it was possible to explain a sub-
stantial amount of variance in vaccination intention. However,
some limitations are worth noting. Firstly, some of the con-
cepts were measured with single items in order to reduce the
length of the survey for an already time-pressured group of
participants. This could have led to lower measurement spec-
ificity. Secondly, there could be response bias. The response
rate of hospitals willing to participate was low (25.6%), and this
may have led to over-representation of hospitals with a well-
established vaccination programme, and therefore a high
vaccination coverage rate. Thirdly, influenza vaccination in the
presence of possible comorbidities of participants was not
considered. It should be noted that their reasons for receiving
the influenza vaccine could be related to their condition,
rather than their occupation. Finally, for reasons of anonymity,
participants were not linked to their hospital. Therefore, it was
not possible to make a distinction between HCWs working in
smaller, peripheral hospitals and HCWs working in university
hospitals, and the authors were not able to control for cluster
effects at hospital level.
In conclusion, although similar reasons for and against
influenza vaccination were found for HCWs, this study showed
that HCWs from neighbouring countries exhibited differences
in enabling and inhibiting sociocognitive variables and addi-
tional beliefs that influence vaccination intention. Intervention
development may therefore benefit from a more country-
specific approach. Moreover, it may be beneficial for in-
terventions that aim to improve influenza vaccination coverage
rates to focus on different sociocognitive variables and addi-
tional beliefs depending on whether or not HCWs intend to
receive the influenza vaccine. The present findings suggest
that different factors are influential for immunizers and non-
immunizers.
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